gestation day, as well as in the epithelial lining and glands of the stomach and small intestine of one-day-old rats. A ghrelin receptor is expressed in the same periods in endoblastic and myoblastic cells of the developing digestive tube in embryos and fetuses, as well as in the epithelial lining and glands of the stomach and small intestines of newborn rats.
I. Introduction 1. Differentiation of the gastro-intestinal tract. The processes of differentiation of the gastro-intestinal tract (GIT) occur in three directions: developing simultaneously in time and space: 1. Phase of proliferation and morphogenesis-organogenesis of the developing GIT; 2. Phase of cellular differentiation, occurrence of different cell types-histogenesis of the developing GIT; 3. Phase of functional and biochemical maturation [1] . The morphogenetic processes leading to the development of gastrointestinal tract include the formation of the primary intestine, its elongation and sectoral differentiation of the mature organs: esophagus, small and large intestines [2, 3, 4] .
Histogenetical processes in the digestive tube are not performed simultaneously in its entire length. The processes of differentiation take place in a cranioclaudal direction consecutively in the sectors of the future esophagus, stomach, small and large intestines [5, 6, 7] . In the early stages of embryogenesis, the gastrointestinal tract is a simple endoblastic tube covered by a layer of mesenchyme. Although the process of endoblastic tubulogenesis is not completely studied, it is presumed that it also includes interaction with the mesenchyme which surrounds it [8] . In mice this process ends on 9 th gestation day [9, 10] . The endoderm is differentiated and exhibits all epithelial structures -covering epithelium, glands. Along the length of the anterior-posterior axis of the digestive tube, the endodermal luminal epithelium acquires regional specialization. For example, in the sector of the future stomach, the endoderm is differentiated into single-layered tubular secretory epithelium. In the developing small intestine the covering epithelium develops microvilli necessary for nutrient resorption [11] . Durig 14th gestation day, in rats Manoury et al. establish the presence of immature intestinal epithelial cells which form stratified layer of non polarized epithelial cells. After 18 th day gestation, alongside with the DOI: 10.9790/0853-1603107790 www.iosrjournals.org 78 | Page polarization of epithelial cells, the authors observe apical expression of villin which packs the actin microfilaments into tufts on the axis of microvilli formation [12.13] . Epithelial reorganization, villous morphogenesis, formation of crypts and smooth-muscle layers of the GIT wall is carried out through a complex intercellular signalization between the differentiating endoderm and mesenchyme. The differentiating endoderm releases a number of signaling cells which influence the underlying mesenchyme and smooth muscle cells are differentiated in it. The signal pathways of the endodermalmesenchymal interactions are conservative glycoprotein families with a long evolutionary history. These are growth factors which carry out cascade transductions between embryonic cells. Numerous signal pathways of this interaction are familiar: BMP, Hedgehog (Hh), Sonic hedgehog (Shh), PDGF, TGF-β, Wnt, TCP, Notch etc. Bidirectional intercellular interactions of the endoderm and mesenchyme of the developing digestive tube are carried out through these molecular mechanisms [14, 15, 16, 17, 18] .
Abnormal endodermal-mesenchymal interaction with impaired recanalisation and permanent obstruction of the lumen of the small intestine lead to congenital atresia of the small intestine, impaired vascularization of the small intestine wall and the formation of duodenal, jejunal and iliac duplicatures [19, 20] . Migration of Paneth cells in the villi epithelium or transformation of the intestinal epithelium into epithelium of gastric phenotype is observed [21, 22, 23] .
Signal pathways of the endodermal-mesenchymal interactions are carried out through growth factors which have non-specific general biological action. On the one hand, the presence of differentiated enteroendocrine cells in the developing gastrointestinal tract with the presence of a secretory product in the cytoplasm and the established processes of secretion and, on the other hand, the proof for receptors for these hormones in the other endodermal or mesenchymal cells would imply that the enteroendocine cells play an important inductive role in the differentiation of the digestive tube.
Bearing in mind the intensive processes of cellular proliferation and differentiation in the early embryonic period, it is significant to know whether there is natural production of ghrelin by the developing embryo or whether it enters the embryo through the mother"s blood. This would clarify the role of ghrelin during the embryonic development as well as in the processes of maturation and in the programming of important pathways for exchange, the mechanisms of energy balance, adipogenesis. The discovery of ghrelin receptors in embryonic and foetal tissues would confirm the direct participation of ghrelin in their maturation, in organogenesis and body weight control in the prenatal period.
Ghrelin and ghrelin receptor.
Ghrelin is an oligopeptide of 28 amino acid residues isolated for the first time from rat stomach. It was first identified by Masayasu Kodzima et al. in 1999 [24] . They ascertained that serum levels of ghrelin in slim rats are higher than those of fat ones [24, 25] . The basic functions of ghrelin are two. Ghrelin participates in the formation of severe feeling of hunger through its connection with specific receptors in the nuclei of the diencephalon. It releases growth hormone secretion through receptors in the adenohypophysis,. The root of the term "ghre" derives from "grow". Metabolic effects of ghrelin are due to its function to be a ligand for the growth hormone secretory receptor in the adenohypophysis. Plasma levels of ghrelin increase on an empty stomach and after feeding they return to their normal levels [26, 27, 28] . Factors which influence ghrelin secretion are blood sugar levels, resp. insulin, the composition of the ingested nutrients. High fructose levels and low protein food content increase this secretion. Diet high in lipids decreases plasma levels of ghrelin [29] .
Ghrelin exists in two forms-acylated and nonacylated ghrelin. 70% of serum ghrelin is in a nonacylated form. Most authors consider acylated ghrelin hormone active. Acylated ghrelin, related to GHSRtype 1а plays a major role in the regulation of somatotropic function [24, 30] . Some metabolic effects of ghrelin, however, are irrespective of its acylation. This supports the hypothesis for the existence of subtype receptors for ghrelin different from GHS-R1А [31] .
The earliest appearance of ghrelin producing cells in the prenatal period of rat development is registered in the rat"s stomach on 18 th gestation day [32, 33, 34] . Till the end of the fetal period these cells are single [32] . Not until the second, third week of postnatal development do the count of ghrelin producing cells in the rat stomach increase [35] .
Ghrelin receptor GHS-R1 is a G-coupled peptide cloned for the first time in 1996 from adenohypophysis and hypothalamus [36] . Its binding with ligands leads to the release of growth hormone secretion. In 1999, after its discovery, ghrelin was identified as an endogenous ligand congenial to this receptor [37] . Two isoforms of the ghrelin receptor have been synthesized: GHS-R1А and GHS-R1В. Through the use of Bioluminescence Resonance Energy Transfer (BRET), heterodimers of GHS-R1А and GHS-R1В are shown during a process of oligomerisation in the endoplasmic reticulum of isolated subcellular fractions [38] . GHS-R1А is a mature polypeptide of 366 amino acid sequences and 5 transmembrane domains [39] . DOI: 10.9790/0853-1603107790 www.iosrjournals.org 79 | Page
In the last years ghrelin receptors are sought outside the central nervous system. This would mean that ghrelin functions not only through the release of the growth hormone, but it has a direct hormonal effect on target cells in the peripheral tissues.
In GIT ghrelin receptors have been found in rat and guinea pig. While studying ghrelin and its receptor in rats Fu et al., (2011) [40] establish GHS-RmRNA expression in the rat stomach fundus. Kitazawa et al., (2011) [41] identify ghrelin receptor GHS-R1A in vegetative afferent nerve fibres and smooth muscle cells from stomach, small and large intestine of a guinea pig. In isolated sections of these organs ghrelin causes marked contractions of the muscles of the stomach and large intestine and slighter ones in the sections of the small intestine. This data gives the authors the grounds to assume ghrelin participation in the regulation of the gastrointestinal peristalsis and its disorders [40, 41] .
Aim:
The aim of the present study is to establish the occurence of ghrelin producing cells in the developing gastrointestinal tract of a rat during the embryonic, fetal and early neonatal period and to study their occurrence and interactions with the differentiating elements of the gastrointestinal wall.
II. Material and methods
The material of study is white Wistar rats. We studied rat embryos, fetuses and GIT fragments of oneday-old rats. It is obtained by 24 male white rats inseminated through contact with male specimen fixed in time. We performed an immunohistochemical study of ghrelin and ghrelin receptor GHSR-1. Immunohistochemical reactions were performed according to the ABC method through rabbit ABC Staining System (Santa Cruz Biotechnology, USA) with the respective primary antibody (Table № The material is fixed in a Buen solution for 24 hours and contains paraffin. Paraffin sections with a thickness of 5µmсе deparaffinize and incubate for 30min. in a 2% Н2О2 methanol for inactivation of endogenous peroxidase. The primary ghrelin antibody (goat polyclonal ghrelin antibody: sc-10368 -Santa Cruz Biotechnology USA) is diluted in PBS in 1:100 ratio. The primary ghrelin antibody for ghrelin receptor GHSR-1 (goat polyclonal antibody GHSR-1: sc-10351 -Santa Cruz Biotechnology USA), is diluted in PBS in 1:100 ratio. We used a semi-quantitative evaluation method for the obtained results. Positive reaction for ghrelin is reported in the presence of black granules in the secretory granules in cells. Positive reaction for ghrelin receptor GHS-R1 is reported in the presence of fine brown granulation in the cell cytoplasm. The specificity of immunohistochemical reactions for each studied antigen is confirmed by negative controls in which the specific antibodies are substituted with a buffer (PBS) or normal non-immune serum. In them there is a complete lack of a product of the respective reaction. Observation and photo documentation of microscopic preparations are performed with digital photo microscopic camera of a light microscope "Olympus BX51".
III. Results

Rat Embryos
Hematoxylin and eosin staining. The earliest structure belonging to the gastrointestinal tract is studied in rat embyos from 8 th -11 th gestation day. In them we observed a digestive tube built by conical-prismatic (Fig.1) . In rat embryos 12 th -15 th gestation day, GIT is already a tube-like structure in which the processes of cellular proliferation and differentiation have lead to the formation of various tissue layers. The digestive tube on this stage is lined with multilayered endodermal epithelium located on a clearly visible basal lamina. Areas of myoblast cells are observed in the surrounding mesenchyme. They are with elongated shape. Tufts with longitudinal and others with circular direction are differentiated. The digestive tube is covered by one layer of cuboidal coelomic cells. In this manner the splanchnopleura appears to be a source of the future serous membrane. Thus formed, the digestive tube is situated in the coelomic cavity of the rat embryo (Fig. 2.) . Immunohistochemical reaction for ghrelin and ghrelin receptor GHS-R1. In the developing GIT of rat embryos 12 th -15 th gestation day we establish a positive immunohistochemical occurrence of ghrelin. For the first time the reaction for ghrelin and its receptor GHS-R1occurs as positive on 12 th gestation day. Individual ghrelinpositive cells are localized among the endoderm of the digestive tube (Fig. 3) . Expression of ghrelin receptor GHS-R is found in individual endodermal cells from the covering epithelium as well as in myoblast cells from the surrounding mesenchyme (Fig. 4) . 
IV. Rat Fetuses 16
TH -20 TH Gestational Day
Hematoxilin-eosin staining. In rat fetuses 16 th -20 th gestation day sector differentiation of the digestive tube is present. An esophagus, a stomach, small and large intestine are present. In fetuses form 16 th gestation week the parts of the small intestine are located outside the abdominal cavity but at the end of the fetal period they are finally located in the peritoneal cavity. Serous formations, which attach the developing organs to the abdominal wall, are observed. Rat fetal stomach still lacks separate parts-cardia, corpus, pylorus. A thick layer of multilayered endoblast epithelium lines the gastric wall. Parietal areas are formed among the epithelial cells. Thus, the direction of the future gastric glands is marked. A well vascularized mesenchyme is located in the endoblast. The future muscle sheath is presented by thin layers of smooth muscle cells which at this stage form two layers with different function. The small intestine wall in rat fetuses 16 th gestation day is immature, with different characteristic in the direction of the organ. In some of the transverse sections folds of covering epithelium can be observed. They are short and wide covered by cuboid endoblast cells in one or more rows are filled with a large amount of mesenchyme. Under the folds a thick mesenchymal layer, rich in capillaries, is found. A thin layer of elongated smooth muscle cells, arranged in a circular direction in two or three rows, is located in its periphery. In other sections there are already formed villi. Rudiments of crypts are observed at the same time (Fig. 5) . Immunohistochemical reaction for ghrelin and ghrelin receptor GHS-R1. Immunohistochemical reaction for ghrelin is positive in the stomach and small intestine of rat fetuses 16 th -20 th gestation day. Black granules are observed in a small number of stomach wall endoderm cells. In the stomach ghrelin is expressed in the cells of the deeper layers of endoderm, as well as in the more superficial cells (Fig. 6) . The reaction is positive also in the single cells from the small intestine epithelium (Fig. 7) . IHC reaction for ghrelin receptor GHS-R1 is positive in the wall of the developing stomach of rat fetuses 16 th -20 th gestation day. There is presence of fine brown granulation in groups of endodermic cells (Fig. 8) . Expression of ghrelin receptor GHS-R1 is also found in a thin layer of smooth muscle cells in the periphery of the gastric wall (Fig. 9) 
V. Newborn Rats -One-Day-Old Rats (21 ST Day)
Hematoxin-eosin staining. In one-day-old rats the morphological characteristics of GIT reveal the typical picture of a tube-like organ. All tissue layers of the mucosa in the gastric wall are well-formed. The covering epithelium is single layered columnar secretory. The glands in its lamella are densely located. Twothree layers of smooth muscle cells limit the underlying loose connective tissue of the submucosa. Dense smooth muscle layers with circular, longitudinal and oblique direction are formed in the muscle sheath. The morphogenetic and morphological processes in the small intestine wall have advanced significantly. A presence of tall, parallel villi located at some distance. They have thinned basal and broadened central part. The cells of the covering epithelium are tall, cylindrical with well-defined striated surface -a sign for presence of welldeveloped microvilli. There are shallow, scanty crypts between the villi. The muscle sheath is built by fusiform smooth muscle cells arranged in dense layers with various course (Fig. 10) . 
Imunohistochemical reaction for ghrelin and ghrelin receptor GHS-R1.
Our imunohistochemical investigations show that in GIT of one-day-old rats there is presence of positive expression of ghrelin in the stomach and small intestine. Ghrelin positive cells are also observed in the gastric mucosa. In the gastric cardia gherlin is expressed in single cells located in the base of cardiac glands. Imunohistochemical reaction is with moderate intensity (Fig. 11) . In the gastric fundus a positive reaction of a large number of cells from the bottom of the main glands is established. Ghrelin expression in them is slight to moderate (Fig. 12) . Ghrelin positive cells are also present in the corpus of the stomach. There is a large number of ghrelin positive cells with high intensity of IHC reaction. In them the black granules fill densely the whole cytoplasm of the cell (Fig. 13) . 
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DOI: 10.9790/0853-1603107790 www.iosrjournals.org 84 | Page In the small intestine of one-day-old rats there is presence of ghrelin-positive cells. They are single. They are found in the covering epithelium of villi. IHC reaction in some of them is highly intensive and in others-with moderate intensity (Fig. 14, 15) . IHC reaction for ghrelin receptor in GIT of one-day-old rats is positive. Ghrelin receptor GHS-R1is expressed in the gastric wall. The reaction is positive in individual cells of the covering epithelium ( Fig. 16 ) and those found in the glands (Fig. 17) . Positive expression of ghrelin receptor GHS-R1 is also observed in the small intestine of one-day-old rats. Fine brown granulation in the basal part of the epithelial cells of small intestine villi is present (Fig. 18)   Fig. 16 . Stomach of a one-day-old rat. Positive expression of GHS-R1 in single cells from the covering epithelium of the gastric mucosa. ICH. х 40. 
VI. Discussion
Differentiation of the gastro-intestinal tract The epithelium of the primary intestine develops from embryonic endoderm which is initially formed by a line of cuboidal cells. Following induction and molecular modeling the endoderm undergoes folding in which the embryonic primary intestine forms. Although the process of endodermic tubulogenesis is still not thoroughly investigated, it is considered to include interaction with the mesenchyme which surrounds it [8] . The process is initiated by invagination in the anterior and posterior end of the embryo called anterior intestinal portal (AIP) and caudal intestinal portal (CIP). While these portals become more profound, the endoderm in the middle region is invaginated in a ventral direction in order to form the middle part of the primary intestine. With this endodermal tubulogenesis ends. In mice this process ends on 9 th gestation day [9, 10] . In a rat 9 th gestation day an intestinal tube of single layered epithelium is formed [42] . In the period 9,5 to 13,5 gestation day the primary intestine in rat is elongated and increases in diameter due to the growth of epithelium, mesenchyme and lumen. [42, 43, 44] .
In our study we ascertain that in rat embryos endodermal tubulogenesis is complete till 8 th gestation day. In this period we observe the already formed primary intestine. Our results report that in the period 8 th -11 th gestation day the endoderm which forms the primary intestine seemingly begins to stratify. After it has been fully formed, the simple endodermal epithelium transforms into seemingly stratified epitheliumThis tubular structure is located in a wide, well-defined layer of mesenchyme. According to data in scientific literature, till mid-gestation the endoderm of the oesophageal tube in most vertebrates preserves the characteristic of seemingly multilayered, multi-row epithelium [45] . Meanwhile the mesenchyme surrounding the endodermal tube thickens. Mesenchymal cells are concentrated in groups underneath the epithelium and grow in the direction of the lumen. Thus emerging villi, which are covered by cylindrical epithelial cells, are formed. The cells, as well as the mechanisms, which initiate and control epithelial reorganization and morphogenesis of villi are not thoroughly studied although the interaction between the intestinal epithelium and mesenchyme has been proven [46] . Signal pathways participating in the endodermalmesenchymal interaction include BMP, Hedgehog, PDGF, TGF-β, and Wnt pathways [46, 47] . Through Hedgehog and PDGF signaling the intestinal endoderm influences the surrounding mesenchyme and regulates the differentiation of mesenchymal, myo-fibroblasts in smooth muscle cells [47, 48, 49] . Similarly to these authors, we also observed organization of mesenchymal cells under the endoblastic epithelium. They form a wide light layer of cells which is easily differentiated from the surrounding mesenchyme.
In our study the next period of 12 th -15 th gestation day of rat embryos the endodermal epithelium is still seemingly multilayered, multi-row. However, there is presence of myoblasts in the mesenchyme. They are in the process of layered organisation. Tufts with longitudinal and circular direction are observed. Our study of the gastrointestinal wall of rat fetuses 16 th gestation day already shows presence of sectoral differentiation. Oesophagus, stomach, small and large intestine are differentiated. However, organogenesis is still not complete. Rat fetus stomach still lacks differentiated parts-entrance, cardia; body, corpus; pylorus, pars pylorica. The gastric wall is lined with a thick layer of multi-row epithelium. Between the epithelial cells parietal areas, which mark the course of the future gastric glands, are observed. Beneath the epithelium fully formed mesenchyme, which is well vascularised but still lacks fully formed musoca with differentiated tissue layers, is found. The muscle sheath tunica muscularis is thin. Smooth muscle cells in this stage have formed two layers with different direction. In the small intestine of rat fetuses folds of covering epithelium, which begin to form villi, are observed. The folds are short and wide. They are covered with double-row and multirow epithelium. The formation of small intestine crypts also begins. At this stage they are shallow invaginations of the endoblastic epithelium towards the underlying mesenchyme in the intervillous space. [8] . The movements of the mesenchymal cells, and not the migration of endodermic cells, play a leading role in this process [50] . Wnt, as well as BMP signal pathways are involved in crypt formation. The disturbances in signaling through these growth factors lead to the formation of abnormal crypts, which are perpendicular to the crypt-villous axis [51, 52] .
It has been proven that in mice the development of GIT continues in the postnatal period and is completed till the moment of weaning [8] . We ascertain that in one-day-old rats the morphogenetic and formation processes in GIT are significantly advanced. The stomach of newborn rats lack structural differences with that of adult animals. The small intestine wall has characteristics similar to that in adult animals but is significantly thinner. Villi are tall, parallel, at a certain distance from one another with thinned basal and widened central part. The cells of the covering epithelium are tall, cylindrical with well-defined striated surface -a sign for the presence of microvilli. Between the villi there are shallow, numerous crypts. The muscle sheath is formed by fusiform smooth muscle cells arranged in thick layers of different direction. Smooth muscle cells of tunica muscularis of newborn rats are completely differentiated.
Ghrelin producing cells and ghrelin receptor GHSR-1 in the developing gastro-intestinal tract The results from our immunohistochemical study of the rat"s developing GIT ascertained a presence of positive expression of ghrelin and ghrelin receptor GHS-R1 during the embryonic, fetal and early postnatal period. The earliest presence of differentiated ghrelin-producing cells we found in rat embryos on 12 th gestation day. They are single cells dispersed among the endodermal epithelial cells of the esophageal tube. According to scientific literature the earliest occurrence of ghrelin-producing cells in rat is reported in fetal stomach on 18 th gestation day [32, 33, 34] th gestation day in the gastric mucosa of rat fetuses [33] .
Our results show that in rat fetuses 16 th gestation day ghrelin-producing cells are already localized in the stomach as well as in the small intestine. The number of cells is higher in comparison to 12 th gestation day but there are single cells as well among the other epithelial cells in the midline and surface areas of the seemingly multilayered epithelium. We ascertain presence of positive ghrelin expression in one-day-old rats in the stomach and small intestine. In the stomach cardia ghrelin-producing cells are in small number localized singularly in the base of the glands. In the area of the corpus, ghrelin-producing cells are numerous, located in the corpus and base of the glands.
Hayashida et al., (2002) found presence of ghrelin-producing cells in newborn rats in which the number of positive cells is higher in comparison to their number in fetuses. Gradually this number increases. The localization of these cells is in the neck and base of stomach glands. Microscopically, ghrelin-producing cells have rounded shape and dense granules in the cytoplasm which, according to the authors, shows that their formation has begun in the late fetal stage [32] . We also observed rounded in shape ghrelin-producing cells which contain black granules in their cytoplasm.
However, some authors do not ascertain presence of positive ghrelin expression in gastric cells of rat fetuses although they found high plasma levels of ghrelin in the fetus [53, 54] . Nakahara et al., (2006) explain this fact with the high permeability of the hemoplacental barrier for ghrelin, i.e. the hormone enters the fetal blood through the mother [55] .
As far as the source of fetal ghrelin is concerned, according to some authors, it still remains uncertain. According to numerous studies, in this period ghrelin is produced mainly in the fetal pancreas [34, 56, 57] . Other authors do not ascertain such production in the foetal pancreas [58] . Chanoine (2005) presume that, in the fetal period, ghrelin is produced in the pancreas and is related to β-cell maturation in the pancreas and in addition, participates in the programming of energy balance mechanisms, anorexigenic pathways and adipogenesis [59] . Granata et al., (2010) [60] found that ghrelin activates cellular proliferation and regeneration of β-cells in the pancreas of Streptozotocin treated neonatal rats through receptor-mediated process [60] .
Hayashida et al., (2002) ascertain that in the postnatal period of rat the level of plasma ghrelin increases, especially in the second and third week postpartum [32] . This happens at the expense of personal production of the stomach mucosa. Sakata et al., (2002) , while studying ghrelin production in rat from 1 st to 8 th week of the postnatal period and in adult rats, ascertain that initially ghrelin-producing cells occur in the base of the chief glands of the stomach. Around 3 rd week their number increases and they spread to the corpus and neck of the glands. Authors also found sexual dimorphism in ghrelin expression in rat stomach which they associate with the significant physiological functions of ghrelin [35] .
In our study of the developing rat GIT, the immunihistochemical expression of ghrelin receptor GHS-R1 is parallel with that of the hormone itself. It is observed in the same time periods. For the first time, positive GHS-R1 positive cells are found on 12 th gestation day. These are the first results for presence of positive expression of ghrelin receptor in the earliest embryonic period of rat. In the embryonic period the receptor expression is in single endobalstic cells. In rat fetuses 16 th gestation day, expression of ghrelin receptor GHS-R1
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DOI: 10.9790/0853-1603107790 www.iosrjournals.org 88 | Page is found in the gastric epithelium, as well as in the smooth muscle cells of its wall. In one-day-old rats cells with positive expression of GHS-R1 are observed both in epithelial cells from the gastric mucus and in the small intestine mucus. In literature, the presence of ghrelin receptor GHS-R in the prenatal period of rat is found as early as 20 th day gestation namely in the pancreas. Wierup et al., (2004) study the expression of ghrelin and ghrelin receptor GHS-R in islets of Langerhans of fetal and neonatal pancreas of rat. Through IHC methods the authors ascertain ghrelin-producing cells in the pancreas. By means of the methods of in situ hybridization they prove the presence of ghrelin receptor in the islet cells of rat fetuses 20 th gestation day. It is through these receptors that ghrelin exerts a paracrine effect directly on β-cells [57] . Kitazawa et al. (2011) present presence of gherlin receptor GHS-R1in GIT of rat and guinea pig through which gastro-intestinal motility is influenced [41] . Studying the disorders of the gastro-intestinal motility in rat with chronic renal insufficiency, Fu еt al., (2011) ascertain IHC expression of ghrelin and ghrelin receptor GHS-R in stomach fundus and duodenum [40] .
VII. Conclusion
Ghrelin-producing cells in the gastrointestinal tract of rat embryos are differentiated early -on 12 th gestation day. In the 16 th gestation day there are differentiated ghrelin producing cells into endodermal epithelium not only in the stomach but in the small intestine. The presence of ghrelin receptors in the endoderm and myoblast of the developing esophageal tube during the embryonic and fetal period presumes the participation of ghrelin as and inductive signal in the complex processes of cellular proliferation and differentiation. The presence of receptors for ghrelin in the mucus of stomach and small intestine postpartum reveals the ability of ghrelin to participate directly in the regulation of the local processes in the gastrointestinal wall (secretion, motility, sensory function) without the mediation of the growth hormone.
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